TITLE OF THE INVENTION 
Iron Type Golf Club Set 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an iron type 
golf club set which can obtain the longest carry in each 
number of irons while maintaining a durability. 

Description of the Related Art 

For example, Japanese Unexamined Patent 
Publication No. 2001-29523 discloses, as shown in Fig. 
12, an iron type head "a" constituted by a face plate 
"b" forming a main portion hitting a ball, and a head 
main body "c" supporting the face plate "b". The face 
plate "b" is formed by using a metal material, having 
a small specific gravity, such as titanium or titanium 
alloy, and the head main body "c" is formed by using 
a metal material, having a greater specific gravity 
than the face plate "b", such as stainless steel. The 
head main body "c" is provided, for example, with an 
opening portion 0, and is provided with a face receiving 
portion supporting a peripheral edge portion of the face 
plate "b" around the opening portion 0. Accordingly, 
a free deflecting area "d" which is not supported to 



the head main body "c" is formed in a center portion 
of the face plate " b " . 

The head "a" has a low position of center of gravity 
and a large depth of center of gravity. Accordingly, 
the head reduces a probability of miss shot, and a 
beginner can easily hit a ball with the head. In this 
case, a plurality of iron type golf clubs are normally 
brought together and used as a set. The respective 
clubs in the set are different in a shaft length, a loft 
angle, a lie angle and the like. In particular, the 
shaft length is greater and the lie angle is smaller, 
in accordance with the club in the smaller number having 
the smaller loft angle. In accordance with the 
property of the club, a normal armature golfer tends 
to hit the ball on a toe side of a hitting face in 
accordance with the club in the smaller number, and 
inversely tends to hit the ball on a heel side of the 
hitting face in accordance with the club in the larger 
numbe r . 

As a result of researches of the present 
inventors, the conventional head includes a head in which 
a sweet spot is set in conformity with a hitting 
position of an armature golfer. However, in order to 
obtain the longest carry in each number of the iron, 
it is necessary to effectively position a thin portion 



x> d 1 " having a good repulsion against the ball at the 
hitting point of the golfer. 

SUMMARY OF THE INVENTION 

The present invention is made by taking the above 
problems into consideration, and a main object of the 
present invention is to provide an iron type golf club 
set which can obtain the longest carry in each number 
of irons while maintaining a durability, on the basis 
of a structure that a center of figure of a thin portion 
having the smallest thickness and formed in a free 
deflection area of a face plate is moved close to a ball 
hitting position of an average golfer in correspondence 
to the number of the iron. 

In accordance with the present invention, there 
is provided an iron type golf club of n (n: an integer 
equal to or more than three) numbers of iron type golf 
clubs having different head loft angles, wherein 

the head comprises a face plate, and a head main 
body provided with a face receiving portion supporting 
a peripheral edge portion of the face plate around an 
opening portion, 

the face plate has one thin portion having the 
smallest thickness and at least one thick portion 
having a larger thickness than the thin portion, in a 
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free deflection area in which a back surface faces to 
the opening portion, and 

in a standard state where the head is mounted on 
a horizontal plane by a specified lie angle and loft 
angle, a horizontal distance Xi along a hitting face 
between a face center and a center of figure of the thin 
portion (in this case, the horizontal distance Xi is 
negative in the case where the center of figure exists 
on a toe side rather than the face center, and is 
positive in the case where the center of figure exists 
on a heel side. Further, reference symbol i is a natural 
number of 1 to n and is given in a sequential order from 
the club having the smallest loft angle in the set) 
satisfies the following conditions (1) and (2) : 

(1) XI < X2 < ... < Xn; and 

(2) XI < Xn. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1A is a front view showing an embodiment of 
an iron type golf club in accordance with the present 
invention, and Fig. IB is a perspective view of the iron 
type golf club as seen from its back surface from which 
a face plate is detached; 

Fig. 2A is a front view showing an embodiment of 
an iron type golf club in accordance with the present 



invention, and Fig. 2B is a perspective view of the iron 
type golf club as seen from its back surface from which 
a face plate is detached; 

Fig. 3A is a front view showing another embodiment 
of an iron type golf club in accordance with the present 
invention, and Fig. 3B is a perspective view of the iron 
type golf club as seen from its back surface from which 
a face plate is detached; 

Fig. 4 is an exploded perspective view of a head 
showing an embodiment in accordance with the present 
invention; 

Fig. 5A is an end view taken along line A-A in Fig. 
2A, and Fig. 5B is an end view taken along line B-B in 
Fig. 2A; 

Fig. 6 is a diagram of a head for describing a face 
center; 

Fig. 7 is a front view showing each of long, middle 
and short iron heads in which a center line of a face 
width is aligned; 

Fig. 8A is a front view showing another embodiment 
of an iron type golf club, and Fig. 8B is a perspective 
view of the iron type golf club as seen from its back 
surface from which a face plate is detached; 

Fig. 9A is a front view showing another embodiment 
of an iron type golf club, and Fig. 9B is a perspective 
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view of the iron type golf club as seen from its back 
surface from which a face plate is detached; 

Fig. 10A is a front view showing another embodiment 
of an iron type golf club, and Fig. 10B is a perspective 
view of the iron type golf club as seen from its back 
surface from which a face plate is detached; 

Fig. 11 is an end view taken along line C-C in Fig. 
9A; and 

Fig. 12 is a cross sectional view of a conventional 

head . 

DETAILED DESCRIPTION OF THE INVENTION 
Description will be given below of an embodiment 
in accordance with the present invention with reference 
to the accompanying drawings . 

Figs. 1A and IB show a third iron (loft angle: 20°) 
as an iron type golf club, Figs. 2A and 2B show a sixth 
iron (loft angle: 29°) and Figs . 3A and 3B show a pitching 
wedge (loft angle: 45°) , respectively. Each of Figs. 
1A, 2A and 3A is a front view of a standard state where 
a head is grounded on a horizontal plane in accordance 
with specified lie angle and loft angle, and each of 
Figs. IB, 2B and 3B shows a perspective view of the head 
as seen from its back surface side from which a face 
plate 2A constituting a head 2 is detached. 
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An iron golf club set (hereinafter, simply 
referred to as a "set" in some cases) 1 in accordance 
with the present embodiment is constituted by n numbers 
(n: an integer equal to or more than three) of iron type 
golf clubs (hereinafter, simply referred to as a 
"club") 3a, 3b . . . having different loft angles of the 
heads 2a, 2b .... 

For example, in the set 1, the minimum loft angle 
is set between 10° and 25°, and the maximum loft angle 
is set between 45° and 60°. It is preferable that the 
loft angle is changed by 3° to 10° between the adjacent 
number of iron clubs. Further, the total number of the 
clubs included in the set 1 is at least three, preferably 
set equal to or more five, more preferably set equal 
to or more than seven, and still more preferably set 
to seven to ten. In accordance with a concrete 
embodiment, there are a half set constituted by irons 
in odd numbers or even numbers (for example, in the case 
of the third iron, the iron means numeric value "3"), 
a set including seven irons comprising third to ninth 
irons, and a set obtained by adding one or more of a 
pitching wedge (PW), an approach wedge (AW) or a sand 
wedge (SW) to the above set. The set 1 in accordance 
with the present embodiment is constituted by ten clubs 
obtained by adding three strong and sturdy irons PW, 



AW and SW to the third to ninth irons. In accordance 
with the customs, a shaft S attached to the head 2 is 
gradually shortened in accordance with an increase in 
the loft angle . 

Each of the heads 2 included in the set 1 in 
accordance with the present embodiment is constituted 
by a face plate 2A made of a metal material, and a head 
main body 2B made of a different metal material from 
the face plate 2A, as shown in Fig. 4. The head main 
body 2B has an opening portion 0, and is provided with 
a face receiving portion 9 supporting a peripheral edge 
portion E of the face plate 2 in a portion around the 
opening portion 0. 

The face plate 2A is formed in a plate shape 
constituting a main portion of a hitting face F in the 
present embodiment, and is formed in an approximately 
long sideways rectangular shape having an outer 
peripheral surface 7 including an end surface 7a in a 
side of a top portion, an end surface 7b in a side of 
a sole portion, an end surface 7c in a side of a toe 
portion and an end surface 7d in a side of a heel. In 
this case, it goes without saying that a profile shape 
of the face plate 2A can be modified variously in 
addition to the illustrated shape. Further, in the 
face plate 2A, the peripheral edge portion E is 
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supported to the head main body 2B. The peripheral 
edge portion E of the face plate 2A includes the outer 
peripheral surface 7, and a back surface edge portion 
8 (shown by a virtual line in Fig. 4) forming a small 
width from the outer peripheral surface 7. 

Further, the face plate 2A preferably employs a 
metal material, for example, having a smaller specific 
gravity than that of the head main body 2B, for example, 
titanium alloy. The weight of the head can be 
distributed more in the peripheral portion of the 
hitting face F by forming the face plate 2A with the 
metal material having the smaller specific gravity than 
that of the head main body 2B. This serves for 
increasing the sweet area. For example, as shown in 
Fig. 7, a plurality of face lines 15 constituted by 
narrow grooves extending in the toe and heel direction 
are provided on the hitting face F. 

The head main body 2B includes: a top portion 10 
forming a head upper portion; a sole portion 11 forming 
a head bottom portion; a toe portion 12 connecting 
between the top portion 10 and the sole portion 11 on 
a side of a leading end of the head; a neck portion 13 
connecting between the top portion 10 and the heel 
portion 11 on a side of the heel of the head; and a 
tubular hosel 14 extending to an upper side from the 



neck portion 13 and into which the shaft S is inserted. 

Further, the head main body 2B is provided with 
the opening portion 0 which is surrounded by the top 
portion 10, the toe portion 12, the sole portion 11 and 
the neck portion 13 and penetrates backward and forward 
The face receiving portion 9 is provided in the periphery 
of the opening portion O. The face receiving portion 
9 is illustrated as a stepped structure including an 
inner peripheral surface portion 9a facing to the outer 
peripheral surface 7 of the face plate 2A, and a support 
surface portion 9b folded at a rear end of the inner 
peripheral surface portion 9a and facing to the back 
surface edge portion 8 of the face plate 2A. The face 
receiving portion 9 is continuously formed in a ring 
shape around the opening portion O. 

The peripheral edge portion E of the face plate 
2A and the face receiving portion 9 of the head main 
body 2B are firmly fixed to each other by fixing means 
such as adhesion, caulking, press fitting or screwing. 
Accordingly, the face plate 2A is structured such that 
the peripheral edge portion E can be supported by the 
head main body 2B so as to be restrained, and the portion 
in which the back surface faces to the opening portion 
O can be secured as a free deflection area 6 which can 
be deflected without being restrained by the head main 
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body 2A at a time of hitting the ball. 

The free deflection area 6 is constituted to 
include one thin portion 4 having the smallest thickness 
tl, and at least one thick portion 5 having a larger 
thickness than the thin portion 4. The thin portion 
4 tends to be comparatively deflected at a time of 
hitting the ball, and serves for improving a repulsion 
performance of the head by extension. On the other 
hand, the thick portion 5 inhibits the deflecting 
generated at a time of hitting the ball, and prevents 
the durability from being deteriorated. In other 
words, it is possible to prevent the durability from 
being deteriorated while improving the repulsion 
performance by providing the thin portion 4 and the 
thick portion 5 on the free deflection area 6 of the 
face plate 2A. 

The thickness tl of the thin portion 4 is not 
particularly limited, however, is preferably set 
between 1.0 and 3.0 mm, and more preferably between 1.2 
and 2.0 mm. The thin portion 4 improves the repulsion 
property of the head; however, when the thickness tl 
is smaller than 1.0 mm, the strength is short and there 
is a tendency of deteriorating the durability of the 
face plate 2A. On the contrary, when the thickness tl 
exceeds 3.0 mm, there is a tendency that an effect of 
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improving the repulsion performance is reduced. In 
the present embodiment, the thin portion 4 has an 
approximately uniform thickness of 2.0 mm. 

The thickness t2 of the thick portion 5 is not 
particularly limited, however, is pre ferably set between 
2.0 and 4.0 mm, and more preferably between 2.0 and 3.0 
mm. When the thickness t2 is smaller than 2.0 mm, it 
is hard to increase the strength of the face plate 2B 
which is lowered by the thin portion 4. On the 
contrary, when the thickness t2 exceeds 4.0 mm, the 
rigidity of the face plate 2B is excessively increased, 
and the thickness is not preferable in view of the 
repulsion performance . 

The difference (t2 - tl) between the thickness t2 
of the thick portion 5 and the thickness tl of the thin 
portion 4 is preferably set between 0.2 and 1.5 mm, and 
more preferably between 0.5 and 1.0 mm. Accordingly, 
the repulsion property and the durability of the free 
deflection area 6 can be improved with good balance. 
In the present embodiment, the thickness t2 of the thick 
portion 5 is approximately uniform thickness of 3.0 mm. 
Further, the thick portion 5 is connected to the 
peripheral edge portion E of the face plate 2A, and has 
the same thickness as that of the peripheral edge 
portion E . 
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Further, it is desirable that the thin portion 4 
occupies 15 to 70% of the free deflection area 6, and 
more preferably 30 to 60% thereof. When the thin 
portion 4 is less than 15% of the free deflection area 
6, the improvement of the repulsion performance is low. 
On the contrary, when the thin portion 4 exceeds 70% 
thereof, the durability of the face plate 2A tends to 
be lowered. In this case, this rate is determined on 
the basis of the area projected on the hitting face F. 

The ball tends to be hit on the toe side of the 
hitting face F in accordance with the smaller number 
club 3a in which the loft angle is smaller, and the ball 
tends to be hit on the heel side of the hitting face 
F in accordance with the larger number club 3c in which 
the loft angle is larger, as described above. In order 
to obtain the longest carry in each of the clubs 3a, 
3b it is preferable to set the center Z of figure 

of the thin portion 4 in correspondence to the change 
in the ball hitting position. Accordingly, the ball 
hitting position of the golfer is close to the center 
of figure of the thin portion 4 having good repulsion,, 
and it is possible to effectively deflect the thin 
portion 4 of the face plate 2A at a time of hitting the 
ball. This serves for obtaining the long carry. 

In particular, in the standard state where the 
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head 2 is mounted on the horizontal plane at the 
specified lie angle and loft angle, a horizontal 
distance Xi along the hitting face F between a face 
center FC and the center Z of figure of the thin portion 
4 satisfies the following conditions (1) and (2) : 

( 1 ) XI < X2 < ... < Xn; and 

( 2 ) XI < Xn . 

In this case, the horizontal distance Xi is 
expressed as a negative value in the case where the 
center Z of figure exists on the toe side rather than 
the face center FC, and is expressed as a positive value 
in the case where the center Z of figure exists on the 
heel side rather than the face center FC . Further, 
reference symbol i denotes a natural number of 1 to n 
which is given from the club having the smallest loft 
angle in the set in a sequential order. 

The center Z of figure of the thin portion 4 can 
be geometrically determined from the profile shape of 
the thin portion 4 which is projected on the hitting 
face F. Further, the face center FC passes through a 
middle of an end 15t on a side of the toe of the face 
line 15 and an end 15h on a side of the heel, as shown 
in Fig. 6, and is set as a middle point between nodal 
points PI and P2 which a center line Y in a vertical 
direction along the hitting face F respectively cross 
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to an upper edge and a lower edge of the hitting face 
F. In this case, Fig. 6 shows a state where the loft 
angle is set to 0° and the face line 15 is set horizontal. 

In general, the iron type golf club set can be 
virtually sectioned into three groups in 
correspondence to the loft angle. Calling the club 
from the group having the small number, these clubs are 
called as a long iron, a middle iron and a short iron. 
Further, the change in the ball hitting position is 
significantly different between the groups. In the 
set 1 in accordance with the present invention, in 
accordance with a preferable aspect, the horizontal 
distance Xi is substantially the same in each of the 
groups of the long irons, middle irons and short irons. 
On the other hand, comparing the respective groups with 
one another, the horizontal distance Xi is set to be 
different. In other words, three or more kinds of 
horizontal distances Xi are included in the set 1 (two 
or more inequality signs are included in the 

condition ( 1 ) ) . 

Further, giving a concrete example, the 
horizontal distances XI to X3 of the third to fifth 
irons (i = 1 to 3), the horizontal distances X4 to X7 
of the sixth to ninth irons (i = 4 to 7), and the 
horizontal distances X8 to X10 of the PW, AW and SW (i 
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= 8 to 10) are changed in stages as follows: 

XI (= X2 = X3 ) < X4 ( = X5 = X6 = X7 ) < X8 (= X9 = X10) . 

In this case, in Fig. 7, the respective heads 2a 
to 2c are shown in line with aligning the center line 
Y . 

For example, in the long iron having the head in 
which the loft angle is equal to or less than 28°, such 
as the third to fifth irons, the thin portion 4 is 
formed on the side of the toe of the free deflection 
area 6, and the thick portion 5 is formed on the side 
of the heel, respectively, as shown in Figs. 1A and IB. 
Accordingly, in the long iron, the center Z of figure 
of the thin portion 4 can be moved close to the toe 
side. A boundary portion K between the thin portion 
4 and the thick portion 5 is an inclined line, for 
example, which is inclined to the heel side from the 
side of the top portion toward the side of the sole 
portion. Accordingly, there is sectioned the 
approximately trapezoidal thin portion 4 in which a 
length Wb on the side of the sole portion is larger than 
a length Wa on the side of the top portion. The thin 
portion 4 can secure the area which is larger on the 
side of the sole portion. 

In the long iron, the horizontal distance Xi is 
preferably set between -5 and 0 mm, and more preferably 
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between -3 and 0 mm. When the horizontal distance Xi 
is smaller than -5 mm , the center Z of figure tends to 
be close to the toe side rather than an actual ball 
hitting position. On the contrary, when the 
horizontal distance Xi is larger than 0 mm, the center 
Z of figure tends to be close to the heel side rather 
than the actual ball hitting position. Accordingly, 
a general distance between the ball hitting position 
and the center Z of figure is increased. 

In the middle iron having the head in which the 
loft angle is larger than 28° and equal to or less than 
41°, such as the sixth to ninth irons, the thin portion 
4 is formed approximately in the center of the free 
deflection area 6, as shown in Figs. 2A and 2B. 
Further, the thick portion 5t on the toe side and the 
thick portion 5h on the heel side are formed, for 
example, on both sides of the thin portion 4. As 
described above, the thick portion 5 may be provided 
in two positions. The head 2 can set the center Z of 
figure of the thin portion 4 closer to the heel side 
in comparison with the long iron. 

In the middle iron, the horizontal distance Xi is 
preferably set between -3 and +3 mm, and more preferably 
between -1 and +1 mm. When the horizontal distance Xi 
is smaller than -3 mm, the center Z of figure tends to 
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be close to the toe side rather than the actual ball 
hitting position. On the contrary, when the 
horizontal distance Xi is larger than +3 mm, the center 
Z of figure tends to be close to the heel side rather 
than the actual ball hitting position. 

Further, in the short iron having the head in 
which the loft angle is larger than 41°, for example, 
the pitching wedge to the sand wedge, the thin portion 
4 is formed on the heel side from the center of the free 
deflection area 6, as shown in Figs. 3A and 3B, and the 
thick portion 5 is formed on the toe side of the thin 
portion 4. Accordingly, it is possible to easily set 
the center Z of figure of the thin portion 4 further 
closer to the heel side in comparison with the middle 
iron . 

In the short iron, the horizontal distance Xi is 
preferably set between 0 and +5 mm, and more preferably 
between 0 and +3 mm. When the horizontal distance Xi 
is smaller than 0 mm, the center Z of figure tends to 
be close to the toe side rather than the actual ball 
hitting position. On the contrary, when the 
horizontal distance Xi is larger than +5 mm, the center 
Z of figure tends to be close to the heel side rather 
than the actual ball hitting position. 

In this case, in each of the heads 2, the center 
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Z of figure of the thin portion 4 can be easily arranged 
at a desired position by changing the profile shape. 
Further, the number of the iron included in each of the 
long, middle and short iron groups is not limited to 
the above aspect, and can be variously determined. 

The iron type golf club 3 is used in most cases 
for hitting a ball directly placed on the grass. 
Accordingly, the hitting position of the ball is set 
close to the sole of the hitting face F, that is, at 
a comparatively low position. In the head 2 in 
accordance with the present embodiment, the wide thin 
portion 4 is formed in the vicinity of the actual ball 
hitting position by making the length Wb on the side 
of the sole portion of the thin portion 4 larger than 
the length Wa on the side of the top portion. 
Accordingly, it is possible to more effectively deflect 
the thin portion 4. This serves for obtaining the 
further long carry. In view of this, a ratio (Wb/Wa) 
of the thin portion 4 is preferably set between 1.0 and 
4.5, and more preferably between 1.5 and 3.0. 

Further, in the standard state, it is desirable 
that a horizontal distance Si along the hitting face 
F between the face center FC and the sweet spot SS 
satisfies the following conditions (3) and (4) : 

( 3 ) SI < S2 < ... < Sn; and 

19 



( 4 ) SI < Sn . 

The sweet spot SS is a foot of a normal line N drawn 
from the center of gravity G of the head to the hitting 
face F, as shown in Fig. 5A. Further, the horizontal 
distance Si is set negative in the case where the sweet 
spot SS exists on the side close to the toe rather than 
the face center FC, and is set positive in the case where 
the sweet spot SS exists on the side close to the heel 
rather than the face center FC . Further, reference 
symbol i is 1 to n, which is given in a sequential order 
from the club having the smallest loft angle in the set. 

It is possible to set the ball hitting position 
of the average golfer close to not only the center Z 
of figure of the thin portion 4 having the good 
repulsion property but also the sweet spot SS being 
deemed to have the good ball hitting directionality, 
by satisfying the conditions (3) and (4) . 
Accordingly, it is possible to obtain the long carry 
while increasing the directionality of the hit ball. 
Further, it is preferable to change the horizontal 
distance Si at least between the respective groups 
comprising the long, middle and the short iron groups, 
in the same manner as that of the horizontal distance 
Xi . 

In the present embodiment, the sweet spot SS is 
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provided so as to be substantially coincided with the 
center Z of figure of the thin portion 4. In this case, 
the structure is not limited to the above aspect. For 
example, it is preferable that a horizontal distance 
J between the center Z of figure of the thin portion 
4 and the sweet spot SS is set, for example, within 2 
mm, more preferably within 1 mm. The sweet spot SS can 
be set to a desired position by suitably adjusting the 
position of the center of gravity G of the head, and 
the center of gravity G of the head can be suitably set 
in accordance with a head weight distribution design. 

Further, for example, as shown in Figs. 1A and IB, 
in the long iron, the thin portion 4 is provided on the 
toe side and the thick portion 5 is provided on the heel 
side, respectively. In this case, the center of gravity 
of the head tends to be close to the heel side, and the 
distance between the center of figure of the thin 
portion 4 and the sweet spot SS tends to be large by 
extension. The head 2 in accordance with the present 
embodiment is s t r uc t ur ed , - f o r example, such that a 
weight member 16 having a greater specific gravity than 
that of the head main body 2B is attached to the toe 
side in the long iron, and is attached to the heel side 
in the short iron. Accordingly, it is possible to make 
the distance between the center Z of figure and the 
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sweet spot SS small. Further, in addition to the way 
of attaching the weight member 16, the structure may 
be made, for example, such that the sole width and the 
sole thickness are made different between the toe side 
and the heel side. 

Further, in each of the heads 2, as shown in Fig. 
5A, it is desirable that a depth Li of center of gravity 
corresponding to the distance between the center of 
gravity G of the head and the sweet spot SS satisfies 
the following conditions (5) and (6) : 

(5) LI > . . . > Li > . . . > Ln; and 

(6) LI > Ln. 

In this case, i 1 to n, and is attached in a 
sequential order from the club having the smallest loft 
angle in the set. 

In general, the head having the large depth Li of 
center of gravity tends to hit the ball higher. In the 
present embodiment, the ball is easily hit high by 
setting the depth of center of gravity of the head in 
the low number to be large, and an improvement of the 
long carry can be intended. Further, it is possible 
to prevent the ball from being hit significantly high 
by setting the depth of center of gravity of the head 
having the small loft angle to be relatively small, 
whereby it is possible to increase a controllability. 
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In the long iron, the depth Li of center of 
gravity is desirably between 3.5 and 8.0 mm, and more 
preferably between 4.0 and 6.0 mm. Further, in the 
middle iron, the depth Li of center of gravity is 
desirably between 2.0 and 6.0 mm, and more preferably 
between 3.0 and 4.5 mm. Further, in the short iron, 
the depth Li of center of gravity is desirably between 
1.0 and 3.0 mm, and more preferably between 0 and 1.5 
mm . 

In Figs. 8A and 8B to 10A to 10B, there is shown 
another embodiment in accordance with the present 
invention. Figs. 8A and 8B show a long iron, Figs. 9A 
and 9B show a middle iron and Figs. 10A and 10B show 
a short iron, respectively. In the drawings, Figs. 8A, 
9A and 10A are front views of a head in a standard state, 
and Figs. 8B, 9B and 10B are perspective views of the 
head as seen from its back surface from which the face 
plate is detached. This embodiment is different from 
the above embodiment in a point that the thick portion 
5 of the face plate 2A is not connected to the peripheral 
edge portion E but is separated from the peripheral edge 
portion E. In accordance with the above aspect, the 
thin portion 4 annularly surrounds the free deflection 
area 6. Accordingly, the free deflection area 6 can 
be more effectively deflected at a time of hitting the 
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ball, and serves for obtaining the further longer 
carry . 

EXAMPLES 

A comparative test was applied to an iron type golf 
club set having the specification shown in Table 1. A 
common specification of each of the clubs is as follows: 

Face plate: Ti-6Al-4V 

Head main body: stainless steel (SUS630) 

Entire length of club (unit: inch) 

Third iron : 3 9.0 

Fourth iron: 38.5 

Fifth iron: 38.0 

Sixth iron: 37.5 

Seventh iron: 37.0 

Eighth iron: 36.5 

Ninth iron: 36.0 

PW : 35.5 

AW : 35.5 

SW : 35.5 

Contents of test are as follows. 
(Ball hitting test) 

The carry in all the clubs was measured. Testers 
are constituted by ten right-handed golfers (having 
handicaps between 10 and 15) . A result is obtained by 
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an average of fifty samples. 
(Strength test) 

The 1000 times ball hitting tests were performed 
in all the clubs by using a swing robot, and an amount 
of depression on the hitting face was measured. The 
hitting conditions and the like are as follows. 
Head speed: 40 m/s 

Golf ball: "MXFRI HI-BRID" manufactured by Sumitomo 
Rubber Industries, Ltd. 
E valua t ion : 
Amount of depression less than 0.1 mm: OK 
Amount of depression equal to or more than 0.1 mm: NG 
Further, in this example, the clubs are divided 
into the long iron having the loft angle between 20° and 
26°, the middle iron having the loft angle between 29° 
and 40°, and the short iron having the loft angle between 
45° and 56°. In each the groups, the horizontal 
distances Xi are uniform, however the horizontal 
distances Xi in each of the groups are different. 
Results of test are shown in Table 1. 
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In Comparative Example 1, the thickness of the 
free deflection area of the face plate is all large 3.0 
mm. Accordingly, Comparative Example 1 has an 
excellent strength, however, has a deteriorated 
repulsion property and a short carry. On the contrary, 
in Comparative Example 2, since the thickness of the 
free deflection area is all small 2.0 mm, Comparative 
Example 2 has an improved repulsion property and a long 
carry, however, has a deteriorated durability. 

Comparative Example 3 in which the thickness of 
the free deflection area is set to 2.5 mm in all the 
area exhibits an intermediate performance between 
Comparative Example 1 and Comparative Example 2 in view 
of the carry. However, the strength is short in the 
long iron by which a high head speed can be obtained. 
Further, in Comparative Example 4, a sufficient distance 
can be obtained in the middle iron, however, an 
improvement of carry is hardly seen in the long and 
middle irons . 

In comparison with these comparative examples, in 
accordance with the sets of Example 1 and Example 2, 
the long carry can be obtained in all the number of the 
irons while keeping the strength. In other words, it 
is possible to confirm an advantage of the present 
invention . 
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As described above, in accordance with the present 
invention, it is possible to provide the iron type golf 
club set which can obtain the longest carry in each of 
the irons while keeping the durability, by optimally 
changing the position of the center of figure of the 
thin portion provided in the free deflection area of 
the face plate in accordance with the number of the 
irons. Further, in the case of optimally changing the 
sweet spot and the depth of center of gravity in 
accordance with the number of the iron, it is possible 
to further increase the carry. 
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